Group Ia mediated reciprocal inhibition of motor neurons is absent and replaced by reciprocal facilitation in some but not all individuals with chronic stroke.
h i g h l i g h t s
Group Ia mediated reciprocal inhibition of motor neurons is absent and replaced by reciprocal facilitation in some but not all individuals with chronic stroke.
Stroke survivors with reciprocal facilitation were more likely than those with reciprocal inhibition to have poor movement ability but not hyperactive tendon reflexes.
Reciprocal facilitation of motor neurons is more closely related to movement impairment than to spasticity and may not be the mechanism underlying post-stroke spasticity.
a b s t r a c t
Objective: Decreased reciprocal inhibition (RI) of motor neurons may contribute to spasticity after stroke. However, decreased RI is not a uniform observation among stroke survivors, suggesting that this spinal circuit may be influenced by other stroke-related characteristics. The purpose of this study was to measure RI post-stroke and to examine the relationship between RI and other features of stroke. Methods: RI was examined in 15 stroke survivors (PAR) and 10 control subjects by quantifying the effect of peroneal nerve stimulation on soleus H-reflex amplitude. The relationship between RI and age, time post-stroke, lesion side, walking velocity, Fugl-Meyer, Ashworth, and Achilles reflex scores was examined. Results: RI was absent and replaced by reciprocal facilitation in 10 of 15 PAR individuals. Reciprocal facilitation was associated with low Fugl-Meyer scores and slow walking velocities but not with hyperactive Achilles tendon reflexes. There was no relationship between RI or reciprocal facilitation and time poststroke, lesion side, or Ashworth score. Conclusions: Decreased RI is not a uniform finding post-stroke and is more closely related to walking ability and movement impairment than to spasticity. Significance: Phenomena other than decreased RI may contribute to post-stroke spasticity. Ó 2012 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Individuals with chronic, post-stroke hemiparesis often display spasticity which is a complex motor disorder characterized by a velocity-dependent increase in muscle response to stretch with exaggerated tendon reflexes, caused by hyperexcitability of the stretch reflex (Lance, 1979) . The mechanisms underlying spasticity post-stroke have not been fully elucidated, but prior work suggests that decreased reciprocal inhibition (RI) of motor neurons may make an important contribution. In neurologically intact individuals, Group Ia mediated RI contributes to the suppression of antagonist muscle activity during movement (Tanaka, 1974; Crone et al., 1987; Crone and Nielsen, 1989; Crone, 1993; Yanagisawa et al., 1976) . However, Crone and colleagues have provided convincing demonstrations of reduced transmission in the RI pathway after stroke (Crone et al., 2000 (Crone et al., , 2003 . They used the technique of Hultborn et al. (1987) whereby soleus (SO) H-reflexes were conditioned by peroneal nerve stimulation and conditioning-induced suppression of H-reflexes was indicative of RI of SO motor neurons. None of the stroke survivors examined displayed RI. Instead, all six subjects displayed pronounced conditioning-induced facilitation of SO H-reflexes, which we refer to here as reciprocal facilitation. In a single subject examined longitudinally, RI was absent 3 weeks post-stroke, and reciprocal facilitation appeared 2 weeks later, coincident with the appearance of clinical signs of spasticity. 
